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Isoprene (2-methyl-1,3-butadiene, C5H8) is produced by terrestrial vegetation and marine organism, and play important 
roles in the formation of ozone (O3) and secondary organic aerosol (SOA) (Claeys et al., 2004). In comparison with terrestrial 
ecosystems, the ocean is a weak source of isoprene. However, the oceanic isoprene emission cannot be negligible at the open 
ocean, because the large terrestrial source of isoprene has less impact on the open ocean (Meskhidze et al., 2006). It is 
suggested that isoprene is mainly emitted by phytoplankton, and positive correlations between concentration of dissolved 
isoprene and chlorophyll concentration have been observed in the field measurements (Broadgate et al., 2004). It is confirmed 
that various phytoplankton groups can produce isoprene and the emission rate is different depending on the group (Shaw et al., 
2003). However, large uncertainty remains, such as magnitude of emission rate from the ocean and its controlling factors. In 
this study, we measured dissolved isoprene concentration covering a broad area in the southern Indian Ocean and the Southern 
Ocean, and investigated the controlling factors by comparison between isoprene distribution and the biogeochemical 
parameters such as community composition of phytoplankton groups. 
Field observation was made during the cruise KH-10-7 of the R/V Hakuho-Maru from December 2010 to January 2011. 
We continuously measured dissolved isoprene concentration and obtained seawater samples for measurement of 
biogeochemical parameters. Monitoring of dissolved isoprene was carried out with proton transfer reaction-mass spectrometry 
(PTR-MS) combining with a bubbling-type equilibrator. 
In this observation, we successfully measured isoprene dissolved in seawater from 27˚S to 64˚S and from 37˚W to 115˚W 
in the southern Indian Ocean and the Southern Ocean. Isoprene concentrations throughout the study period ranged from 0.2 to 
395 pmol L
-1
, and the range is generally higher than that of previous studies. Concentrations of fucoxanthin, a diatom marker, 
were high especially south of 50˚S, showing diatoms were dominant in the area. Isoprene concentration correlates with 
fucoxanthin concentration than with total chlorophyll a concentration, on the other hand there is no clear correlation with the 
other phytoplankton. Therefore, the biomass of diatoms can be considered as one of the controlling factors of isoprene 
distribution in surface seawater in the studied area. 
 
イソプレン(2-メチル-1,3-ブタジエン)は、海洋生物や陸域植物から放出される炭化水素であり、大気中の OH
ラジカルと反応して、対流圏オゾンや二次有機エアロゾルの形成に寄与する(Cleays et al., 2004)。海洋におけるイ
ソプレンの放出量は陸域に比べて少ないが、陸域からの影響が少ない外洋においては、海洋から放出されるイソ
プレンの大気環境への寄与を無視することはできない(Meskhidze et al., 2006)。海洋におけるイソプレンの生成は、
主に植物プランクトンの活動に起因するといわれており、海洋観測の結果から生物指標となるクロロフィル a と













本航海では、南北方向に南緯 27 度から南緯 64 度、東西方向に東経 37 度から東経 115 度までの広範囲にわた
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